We have extended previous coherent-potential-approximation calculations of the electronic and transport properties of hydrogenated amorphous silicon (a-Si), in order to examine the effects of fully dispersed hydrogen in a-Si. The present calculation replaces random vacancies in the Si matrix by single H atoms instead of the four-H-atom clusters previously considered. In addition, to eliminate dangling-bond states in the gap we have introduced an ad hoc reconstruction of the lattice around the vacancy by effectively saturating the dangling orbitals with other Si atoms. Our results reinforce previous claims that an understanding of various experiments in a-Si:H can be obtained from first-principles calculations which neglect topological disorder and the precise configuration of the hydrogen atoms. The present calculations lead to an improved agreement with the photoemission and optical absorption data.
where 0 is the normalization volume, p is the 4/4 matrix with elements p";J, and (6 ) =G, is the CPA Green's function. Expression (12) reduces to (9) in the limit co -+0.
N(E) = Im(TrG, ) . 
III. RESULTS AND DISCUSSION
In Fig. 1(a) we show the results for the DOS of the present 1H model. In Fig. 1(b model produces a peak around -13 eV where no similar structure is observed, while it fails to reproduce the third observed peak near -10 eV. On the other hand, the present 1H model produces a broad peak near -9 eV and no structure at -13 eV, in fair agreement with the experimental data. It is not unreasonable to expect that a proper combination of clustered and dispersed hydrogen would provide results in even better agreement with the photoemission measurements.
In Fig. 3 we show results for the dc conductivity cr (E) according to the present 1H model (solid line) and the 4H model. The exhibited fine structure for the 4H model is probably due to slow convergence of the k space integrations and it does not seem to represent physical effects. This structure is eliminated from the 1H model results due to the stronger disorder introduced in this case. It is worthwhile to point out that the 1H conductivity is lower than the 4H result roughly by a factor of 3. This was to be expected, since the difference between the two models in the concentration of scattering centers justifies a factor of 4, which is reduced somehow due to the fact that the 1H scattering potential was assumed weaker than the 4H scattering potential.
In Fig. 4 we plot the absorption coefficient a versus %co.
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